The penicillin is a broad-spectrum antibiotic, active against a large number of Gram-positive and Gram-negative microorganisms.
Introduction
The healthy lactating dairy cows have been treated intrauterine of penicillin in dose of 400.000 or 800.000 I.U./cow. The folowing intrauterine therapy of dairy cows penicillin residues enter to milk (Adams, 1995; Mercer 1978; Jezdimirović, 2000) . Concentrations of the penicillin residues are proved maintly by biological methods using sensitive species of the tested mikroorganisms and specific quantitative assay methods (Vuković, 1999) . 78 V. Vuković, A. Kasalica _____________________________________________________________________________________ mikroorganisms and specific quantitative assay methods (Vuković, The sensitivity level of the Delvo test SP method for penicillin in milk is 0,006 I.U./ml (positive finding) ( Vuković, 1991; Vuković, 2001) 
Materials and methods
The trials were carried out in the total of 14 cows of an farm. The all cows was intrauterine (i.u.) treated with the Jugocillin ad us.vet. (contens declared: 600.000 I.U. procain benzilpenicillin and 200.000 I.U. potassium benzilpenicillin) with a single dose of penicillin. The total number of 7 cows treated with the penicillin in dose of 400.000 I.U./cow (No. cows 1-7), while the remaining 7 cows were treated with the dose of 800.000 I.U./cow . The daily milk yield of all cows was between 11.000-15.000 ml/day (between 4.000-8.000 ml/milking for dose of 400.000 I.U./cow, and between 5.000-8.000 ml/milking for dose of 800.000 I.U./cow), body weight ranging between 450 and 500 kg, age between 3-5 years.
Milk samples were taken at milkings the total yield per cow. Samples of the milk were taken in the periods of 12, 24, 36, 48, 60, 72 and 84 hours after a single administration of the drug. The all samples were kept at + 4 o C until assay. After the intrauterine tretment with doses of 400.000 or 800.000 I.U. penicillin/cow, elimination of residues in the milk of the 14 examinated cows was studied used Delvo test SP method with Bacillus stearothermophilus var. calidolactis, as the test mikroorganism and and specific quantitative assay method. Formule X= a x b was applied on the positive and questionable results from the Delvo test SP ( Vuković, 1991) , where: X -unknown concentration of penicillin in ml of milk (I.U./ml); a -sensitivity level of applied method for penicillin residues (0,006 I.U./ml); b -maximal value of diluted examined milk in which existence of penicillin residues were could be proved (ml).
The limits of sensitivity of the Delvo test SP method for the detection of penicillin residues in milk is 0,006 I.U/ml (positive finding), and 0,004 I.U. (questionable finding) (Vuković, 1991; Vuković, 2001) .
Milk samples were taken at milkings the total yield per cow.
Results and discussion
The concentration and persistence of penicillin residues in the milk 1. The time of eliminated of penicillin residues in milk samples after dose of 400.000 and 800.000 I.U./i.u./cow
The milk samples in this experiment showed detectable penicillin levels. After dose of 400.000 I.U./cow (no. cow 5), penicillin residues could not be detected in milk.
Folowing tretment of penicillin in dose of 400.000 IJ/i.u./cow, according to this results the penicillin residues were being eliminated in the milk samples of tested cows for 0-60 hours, which, on the average means 37,7 hours, after the treatment. The six of the milk samples showed detectable penicillin levels in 12 and 24 hours after treatment. Penicillin residues could not be detected in milk samples one cow (no. cow 5) in all time of the experiment. Penicillin residues in the milk samples were detectable and measurable longest 24 hours (no. cow 2), 36 hours (no. cows 1 and 3) and 48 hours (no. cow 7), after treatment. In cows no. 4 and 6, penicillin residues were found in the milk samples longest 60 hours after treatment. These assay methods did not detect penicillin in the all milk samples after this time (Table 1) . Folowing treatment of penicillin in dose of 800.000 I.U./i.u./cow, according to this results the penicillin residues were being eliminated in the milk of tested cows for 36-72 hours, which, on the average means 53,8 80 V. Vuković, A. Kasalica _____________________________________________________________________________________ hours, after the tretment. Penicillin residues in the milk were detectable and measurable for 12, 24 and 36 hours after treatment by all cows. For 48 hours penicillin residues could not be detected in two milk samples (no. cows 9 and 14), for 60 hours in milk samples yet two cows (no. cows 10 and 13),and for 72 hours in milk sample yet one cows (no. cow 8).
Penicillin residues in the milk sample were detectable and measurable longest 72 hours (no. cows 11 and 12).
These assay methods did not detect penicillin residues in the all milk samples after this time (Table 1) .
Concentration of penicillin residues in the milk samples after dose of 400.000 I.U./i.u./cow
Intrauterine application of the penicillin resulted in the milk samples concentrations with a maximum of about 0,300 I.U./ml for 12 hours after treatment of the drug in dose of 400.000 I.U./cow (no. cow 6). The minimum detectable milk concentration of penicillin residues was 0,006 I.U./ml (no. cows 3, 4 and 7) in the special time after treatment ( Table 2) .
The concentrations of penicillin residues at the intrauterine treatment dairy cows, for all samples, were determinined by 0-0,300 I.U./ml milk, an average of 0,143 I.U./ml milk for 12 hours after the treatment, by 0-0,120 I.U./ml milk, an average of 0,055 I.U./ml for 24 hours after the treatment, by 0-0,060 I.U./ml milk, an average of 0,016 I.U./ml milk for 36 hours after the treatment and by 0-0,018 I.U./ml milk for 48 and 60 hours after the treatment, an average of 0,004 I.U./ml milk for 48 hours after the treatment and an average of 0,003 I.U./ml milk for 60 hours after the treatment ( Table  2) .
The total excretion penicillin residues per milking were an average of 784,2 (0-1.500) I.U./milking for 12 hours after the treatment, an average of 382,8 (0-960) I.U./milking for 24 hours after the treatment, an average of 78,0 (0-240) I.U./miliking for 36 hours, an average of 28,2 (0-108) I.U./milking for 48 hours and an average of 16,3 (0-90) I.U./milking for 60 hours after the treatment (Table 2) .
Total excretion penicillin residues in the milk per cow in all time were an average of 1.288,2 (0-2538) I.U./cow. The percentes of dose (400.000 I.U./cow) which were eliminated in the milk treated cows were an average of 0,322 (0-0,634) % of dose ( A-penicillin concentration (I.U./ml) A-koncentracija penicilina (i.j./ml) B-milk yield (ml/milking) B-mlečnost (ml/muži) C-total ecretion (I.U./milking) C-ukupno izlučeno (i.j./muži)
Concentration of penicillin residues in the milk samples after dose of 800.000 I.U./i.u./cow
The all milk samples in this experiments showed detectable penicillin levels after dose of 800.000 I.U./cow.
Higgest penicillin concentration in the milk samples (0,600 I.U./ml) were showed at the 12 hours after treatment (no. cow 12). The minimum 82 V. Vuković, A. Kasalica _____________________________________________________________________________________ detectable milk concentration of penicillin residues was 0,006 I.U./ml (no. cow 14) in the special time after treatment (36 hours after treatment) (Table  3) . A-penicillin concentration (I.U./ml) A-koncentracija penicilina (i.j./ml) B-milk yield (ml/milking) B-mlečnost (ml/muži) C-total ecretion (I.U./milking) C-ukupno izlučeno (i.j./muži)
The concentrations of penicillin residues in the milk samples that were related and peak concentrations were obtained at the 12 hours after the treatment of the drug, an average of 0,325 (0,150-0,600) I.U./ml milk. The concentrations for 24 hours after the treatment were determinined by 0,096-0,480 I.U./ml milk, an average of 0,262, for 36 hours after the treatment an average of 0,179 (0,006-0,540) I.U./ml milk, for 48 hours were determined an average of 0,091 (0-0,330) I.U./ml milk and for 60 hours after the treatment, an average of 0,028 (0-0,090) I.U./ml milk. The minimum detectable of the milk concentrations was an average of 0,008 (0-0,030) I.U./ml milk in the 72 hours after the treatment (Table 3) .
The total excretion of penicillin residues per milking were an average of 2.052,8 (750-4.200) I.U./milking for 12 hours after the treatment, an average of 1.956,0 (672-3.800) I.U./milking for 24 hours after the treatment, an average of 1.150,2 (30-3.780) I.U./milking for 36 hours, an average of 726,0 (0-2.640) I.U./milking for 48 hours, an average of 195,4 (0-630) I.U./milking for 60 hours after the treatment, and an average of 68,5 (0-240) I.U./milking for 72 hours after the treatment (Table 3) .
The total excretion of penicillin residues in milk per cow in all time were an average of 6.149,1 (1.452-15.330) I.U./cow. The percentes of dose (800.000 I.U./cow) which were eliminated in milk treated cows were an average of 0,768 (0,181-1,916) % of dose (Table 3) .
Pursuant to the findings, the milk levels of penicillin residues were determined in six by seven cows (85,7%) after intrauterine under tested of dose and at the all cows (100%) after intrauterine high tested of dose. These results are not in accordance with the data reported by Mc Clary (1984) for intrauterine dose of 1.000.000 I.U. penicillin/cow. This results showed detected of penicillin in the milk 3 by 30 treated cows in 12 hours after treatment.
The time of eliminated of penicillin residues in milk samples folowing intrauterine dose of 400.000 I.U./cow were detectable for average 37,7 (0-60) hours after treatment. Detectable of the time were prolonged for the dose of 800.000 I.U./cow, average 53,8 (30-72) hours. The presented data comply with Haaland et all (1984) which have also reported detectable of the time by 60-84 hours after intrauterine dose of 1.500.000 I.U. penicillin/cow.
Acording to the findings, concentrations of penicillin residues in the milk were average 0,003-0,143 I.U./ml for dose of 400.000 I.U./cow, and average 0,008-0,325 I.U./ml for dose of 800.000 I.U./cow. These results are mostly in accordance with the data reported by Uhlig (1973) for intrauterine dose of 5.000.000 I.U. penicillin/cow which was detectable penicillin residues in concentrations by 0,1-0,8 IU/ml. 
Conclusions
The milk levels of penicillin residues were determined in six by seven cows (85,7%) after intrauterine under tested of dose, and at the all cows (100%) after intrauterine high tested of dose.
The time of eliminated of penicillin residues in milk samples folowing intrauterine dose of 400.000 I.U./cow were detectable for average 37,7 (0-60) hours after the treatment. Detectable of the time were prolonged for the dose of 800.000 I.U./cow, average 53,8 (30-72) hours. The mutual differences observed are reach the level of statistical significance.
The concentrations of penicillin in milk samples were related and were related proportional to dose. Treatment with a dose of 400.000 I.U./cow resulted in significantly lower penicillin residues levels in milk samples than after the intrauterine treatment with dose of 800.000 I.U./cow.
Total excretion of penicillin residues per milking and average total excretion per cow were related proportional to dose and move average by 16,3-784,2 I.U./milking after dose of 400.000 I.U./cow. This values were average 68,5-2.052,8 IJ/milking after dose of 800.000 I.U./cow.
Calculation of percentage of dose penicillin excreted in milk samples showed high average value for dose of 800.000 I.U./cow (0,768 % of dose). After dose of 400.000 I.U./cow, this result is 0,322 % of doses.
REZIDUE PENICILINA U MLEKU POSLE INTRAUTERINOG TRETMANA MUZNIH KRAVA
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Rezime
Penicilin je antibiotik širokog spektra delovanja, aktivan protiv velikog broja Gram-pozitivnih i Gram-negativnih mikroorganizama. Ukupno 14 krava (Istočno Frizijska rasa) podeljeno je u dve jednake eksperimentalne grupe, i jedna grupa je dobila dozu od 400.000 i.j. penicilina/i.u./kravi, a druga grupa od 800.000 i.j. penicilina/i.u./kravi. Za određivanje rezidua penicilina u mleku tretiranih krava korišćen je Delvo test SP sa B stearothermophilus var. calidolactis, kao test mikroorganizmom. U prvoj
